Objective: Although there is general consensus that psychogenic non-epileptic seizures (PNES) are treated with psychotherapy, the effectiveness of most psychotherapeutic modalities remains understudied. In this treatment series of 16 patients dually diagnosed with PNES and post-traumatic stress disorder (PTSD), we evaluated the effect of prolonged exposure therapy (PE) on reduction of PNES. Secondary measures included Beck Depression Inventory (BDI-II) and Post-Traumatic Disorder Diagnostic Scale (PDS). Methods: Subjects diagnosed with video EEG-confirmed PNES and PTSD confirmed through neuropsychological testing and clinical interview were treated with traditional PE psychotherapy with certain modifications for the PNES. Treatment was conducted over the course of 12-15 weekly sessions. Seizure frequency was noted in each session by examining the patients' seizure logs, and mood and PTSD symptomatology was assessed at baseline and on the final session. Results: Eighteen subjects enrolled, and 16 (88.8%) completed the course of treatment. Thirteen of the 16 (81.25%) therapy completers reported no seizures by their final PE session, and the other three reported a decline in seizure frequency (Z = −3.233, p = 0.001). Mean scores on scales of depression (M = −13.56, SD = 12.27; t (15) = − 4.420, p b 0,001) and PTSD symptoms (M = − 17.1875, SD = 13.01; t (15) = −5.281, p b 0.001) showed significant improvement from baseline to final session. Longitudinal seizure follow up in 14 patients revealed that gains made on the final session were maintained at follow-up (Z = −1.069 p = 0.285). Significance: Prolonged exposure therapy for patients dually diagnosed with PNES and PTSD reduced the number of PNES and improved mood and post traumatic symptomatology. Follow-up revealed that gains made in seizure control on the last day of treatment were maintained over time.
Introduction
Psychogenic non-epileptic seizures (PNES) are episodes that look like epileptic seizures but are not caused by sudden abnormal electrical discharges in the brain. Correct diagnosis can take an average of 7.2 years [1] . An estimated 75% of patients with PNES are unnecessarily prescribed anti-epileptic drugs (AEDs) prior to receiving the correct diagnosis [2] and have undergone unnecessary medical interventions for prolonged seizures (status non-epilepticus) which could lead to death [3] . Psychogenic non-epileptic seizures have been associated with very poor quality of life, high rates of chronic disability, and excessive medical utilization [4] .
Although there is a general consensus that psychotherapy is the indicated form of treatment for PNES, the effectiveness of most psychotherapeutic modalities remains understudied. Cognitive behavioral therapy (CBT) has been the most rigorously studied treatment modality thus far and has the highest reported level of efficacy. Psychoeducation, relaxation training, exposure to avoided situations, and cognitive restructuring are common techniques utilized in CBT. A randomized controlled trial that compared individual CBT to standard medical care revealed a significant reduction in monthly event frequency after 12 sessions [5] . A multi-center pilot randomized study that produced class I data randomized 34 patients into one of 4 treatment arms: 1) flexible dose sertraline hydrochloride only (n = 9), 2) cognitive behavioral informed psychotherapy (CBT-ip) [6] , 3) CBT-ip with sertraline and 4) treatment as usual. The CBT-ip and CBT-ip plus sertraline showed significant improvements in monthly event reduction [7] . Other uncontrolled studies have evaluated the efficacy of CBT in an inpatient setting [8] and reported positive results.
Psychological trauma is common in those who are diagnosed with PNES [9] . Across ten studies reviewed by Fiszman et al. [10] , the mean percentage of patients with PNES meeting criteria for PTSD was 38.9% (with a range of 9-100%).
Prolonged Exposure (PE) therapy is a manualized form of CBT that specifically targets the effects of post-traumatic stress disorder (PTSD) [11, 12] . There is a large body of research that stretches over the past 20 years empirically validating PE therapy as an effective treatment for PTSD [13, 14] . This therapy aims to reduce the cognitive and behavioral avoidance strategies a patient with PTSD tends to utilize to diminish anxiety associated to the trauma reminders. Trauma is processed through two forms of exposure: imaginal (in-session retelling of the most traumatic memory and listening to the taped retelling in between sessions) and in vivo (confronting trauma-related situations in everyday life). The administration of PE has been associated with a decrease in PTSD as well as associated comorbid problems [15, 16] . A substantial body of evidence also shows that PE can be safely and effectively used with patients with comorbidities that often co-occur with PTSD, including dissociation, borderline personality disorder, psychosis, suicidal behavior and non-suicidal self-injury, substance use disorders, and major depression [16] . Hagenaars et al. demonstrated that even patients presenting with severe dissociative or depressive symptoms might benefit similarly from exposure treatment as did patients with mild dissociative or depressive symptoms [17] .
The purpose of this paper is to present findings based on a series of 16 cases that suggest that PE therapy has the potential to effectively treat patients who carry a dual diagnosis of PNES and PTSD.
Methods
Our treatment program with PE therapy was offered to 19 adult patients (16 females and 3 males) with a dual diagnosis of PNES and PTSD. One patient refused to enroll upon hearing the description of the treatment because she thought she would not be able to tolerate the stress of revisiting her trauma. Eighteen patients were enrolled in PE therapy between 2013 and 2016. The 18 patients were further reduced to 16 (13 females and 3 males) because one of the patients could not complete the program since she had to move back to her home state and another dropped out of the program in session 8 and did not respond to follow up calls. The diagnosis of PNES was confirmed with video-EEG monitoring. The diagnosis of PTSD was confirmed (according to DSM-IV criteria) through a clinical interview with a psychotherapist (LM, UV) in our Psychogenic Non-epileptic Seizure Treatment Program and supported by self-reported scores from the Trauma Symptom Inventory II (TSI-II) and the Post-traumatic Stress Disorder Diagnostic Scale (PDS). Psychotherapists who administered PE therapy were certified in this form of treatment through the University of Pennsylvania Center for the Treatment and Study of Anxiety (LM, UV).
Prolonged exposure therapy was conducted exactly in accordance to the official therapist manual [11] and consisted of 12-15, 90-minute sessions. The only modifications that diverged from the official treatment were asking the patient to keep a "seizure log" in between sessions so seizure frequency could be monitored, and agreed-upon therapist/patient responses if a seizure occurred in the therapist's office. These modifications made especially for PNES are detailed below.
In session 1, the overall rationale for prolonged exposure including an introductory psychoeducation regarding trauma and PTSD and breathing retraining was provided. In addition, the standard trauma interview [12] was conducted and an index trauma was identified. The index trauma is defined as the "worst traumatic experience the patient has suffered." Because these patients were also diagnosed with PNES, the interview was modified to include additional questions about PNES (e.g. seizure frequency, semiology, duration, and plan for therapist response to seizure during session). Patient and therapist agreed on a seizure-response plan should a seizure occur in session. This included that the therapist would continue to communicate verbally with the patient during the seizure, an agreed upon part of the body (e.g. forearm or shoulder) would have pressure applied for sensory grounding, instructions to initiate deep breathing as soon as physically possible would be given by the therapist, and if necessary, other grounding techniques such as holding a bag of ice, feeling the texture of a small object, and/or focusing on and silently naming predetermined objects in the office would be used. It was also agreed upon that if the patients' seizures resulted in falling to the floor, the therapist might need to put a pillow under their head or physically move them away from furniture which might require additional physical contact.
In session 2, the patient and therapist created an "in vivo" hierarchy. In vivo exercises involve exposure exercises to real life situations, places, and activities that have become associated to the traumatic event and are irrationally avoided (e.g. if the patient was assaulted outside of a restaurant, he/she may begin to avoid not just that restaurant, but all restaurants). The patient was instructed on "subjective units of distress" (SUDs),which are used to quantify distress associated to each in vivo item and in subsequent sessions are also used to rate distress levels associated to another form of exposure called "imaginal exposure." The second session also included an in-depth discussion regarding common reactions to trauma including PNES as potentially representing a dissociative/avoidance behavior. In session 3, the rationale for imaginal exposure (i.e. verbally communicating the index trauma out loud and in detail to the therapist for approximately 45 min) was provided and the first imaginal exposure exercise and processing was completed. Sessions 4-12/13: included in-session imaginal exposure, going over homework (in vivo exposure exercises and additional imaginal exposures on tape between sessions), and cognitive and emotional processing of in-session content. Sessions 14/15: The final imaginal exposure was conducted and the patient and therapist reviewed the progress made over the course of treatment. Strategies to prevent relapse were also provided.
Seizure frequency was noted at baseline and in every session. Patients were administered the PDS and BDI II at baseline and on the final session to track PTSD and mood symptoms. Twelve of the 16 patients were being prescribed one or more psychopharmacological agents. Our policy was to not interfere with the medications that were being prescribed, so patients continued their usual medication regimen throughout our course of treatment.
After completion of treatment, follow-up data regarding seizure frequency was obtained for 14 of the 16 patients. Since this information was collected in a naturalistic setting (through monthly support group attendance or spontaneous contact initiated by the patient), follow-up time frames were variable (ranging from 1 to 34 months). Seizure frequency was calculated as "seizures per day." For example, one seizure per week would translate into 1/7 (0.14), one seizure per month would translate into 1/30 (0.03) and 3 seizures per week would translate into 3/7 (0.43).
Inventories and scales

Trauma Symptom Inventory (TSI-2)
During the initial diagnostic procedure (prior to being referred for treatment), the Trauma Symptom Inventory-2 (TSI-2) was utilized in determining the diagnosis of PTSD along with clinical data obtained during the neuropsychological interview. The TSI-2 [18] is a 136-item self-report measure that is used to evaluate acute and chronic posttraumatic symptomatology in adults. The TSI-2 assesses for the effects of sexual and physical assault, intimate partner violence, combat, torture, motor vehicle accidents, mass casualty events, medical trauma, traumatic losses, and childhood abuse or neglect. The clinical scales of the instrument measure the extent to which the respondent endorses twelve trauma-related symptoms including the following: Anxious Arousal, Depression, Anger, Intrusive Experiences, Defensive Avoidance, Dissociation, Somatic Preoccupations, Sexual Disturbance, Suicidality, Insecure Attachment, Impaired Self-Reference, and Tension Reduction Behavior. The TSI-2 has been thoroughly examined with regard to reliability and validity. Predictive validity of PTSD using the TSI-2 was tested through discriminant function analysis using the T scores for the Anxious Arousal, Intrusive Experiences, and Defensive Avoidance scales. An optimally weighted combination of these TSI-2 scales significantly predicted PTSD with a sensitivity of 1.00 and a specificity of 0.88.
Post-traumatic Stress Disorder Diagnostic Scale (PDS)
The PDS is a 49-item self-report measure used to measure severity of PTSD symptoms related to a single identified traumatic event [19, 20] . The PDS assesses all of the DSM-IV criteria for PTSD (i.e., Criteria A-F) and queries about symptoms over the past month. The PDS has four sections. Part 1 is a trauma checklist, Part 2 solicits a description of the most upsetting traumatic event the respondent has experienced (i.e. index trauma), and Part 3 assesses 17 potential PTSD symptoms. Respondents are asked to rate the severity of the symptom from 0 ("not at all or only one time") to 3 ("5 or more times a week / almost always"). Part 4 assesses interference of the symptoms. The PDS yields a total severity score that largely reflects the frequency of the 17 symptoms of PTSD. Scale cutoffs are: ≤ 10 mild, ≥ 11 and ≤ 20 moderate, ≥ 21 and ≤ 35 moderate to severe, and ≥36 severe.
Beck Depression Inventory II (BDI II)
The BDI II is a 21-item multiple choice self-report inventory that assesses for depression [21] . It is composed of items associated with to symptoms of depression such as hopelessness and irritability, cognitions such as guilt or feelings of being punished and suicidal ideation, as well as physical symptoms such as fatigue, weight loss, changes in sleep and appetite, and lack of interest in sex. Inventory cutoffs are: 0-13: minimal depression, 14-19: mild depression, 20-28: moderate depression, and 29-63: severe depression.
Measures
The effect of prolonged exposure therapy was measured with three different variables: 1) change in seizure frequency (seizures per day) between baseline assessment and final session; 2) change in Beck Depression Inventory (BDI) between baseline assessment and final session; and 3) change in Post-Traumatic Stress Disorder Scale (PDS) between baseline assessment and final session.
Age at PNES onset and duration, age when trauma occurred and type of trauma, past psychiatric and/or psychotherapeutic treatments, and psychiatric medications being taken at the time treatment took place were also noted.
Statistical analyses
The Kolmogorov-Smirnov test was used to determine the normality of the distributions. Based on the Kolmogorov-Smirnov tests, it was concluded that the change in BDI-II and the change in PDS were normally distributed while change in seizure frequency was not normally distributed. When the distributions were normal (BDI and PDS), two-tailed one-sample t-tests were used. When the distribution was not normal (seizure frequency), the two-tailed two-sample Wilcoxon test was utilized. Kendall's tau and Spearman's rho were used to investigate whether the treatment effect on seizure frequency, BDI, and PDS might be related to the patients' ages, education, duration of PNES, and the age when the index trauma occurred. To adjust for multiple testing, we applied the Bonferroni correction and used the significance level 0.05 / 12 = 0.004 mpare seizure frequenTo compare seizure frequency measured at different time points (baseline, on last day of treatment, and at followup after treatment ended), two-tailed Wilcoxon paired-sample tests were used. Kendall's tau and Spearman's rho are robust measures, capable of identifying a non-linear relationship under almost no assumptions about the underlying distributions. This comes at the expense of reduced statistical power. A larger sample size is necessary for Kendall's tau and Spearman's rho to identify a (non-)linear relationship, compared to the sample size necessary for correlations and simple regressions to identify a linear relationship. For that reason, we verified whether there was a relationship between the seizure frequency at follow-up and the number of months between the end of the treatment and follow-up with two linear regressions. In the first linear model, we regressed Change in Seizures per Day at Follow-up on Number of Follow-up Months. The 95% confidence interval for the coefficient of Number of Follow-up Months is based on 1000 bootstrap samples and, therefore, it does not rely on any normality assumptions. In the second linear model, we regressed Change in Seizures per Day at Follow-up on (Number of Follow-up Months * Seizures per Day Change). As before, the 95% confidence interval for the coefficient of (Number of Follow-up Months * Seizures per Day Change) was based on 1000 bootstrap samples and did not rely on any normality assumptions.
Results
Demographic, trauma, and clinical variables of our 16 patients are presented in Tables 1 and 2 . The sample was composed of 13 females and 3 males, with an average age of 42.81 (range 20 to 66 years) and average years of education of 14.46 (range 10 years to 19 years). Average age when index trauma occurred was 13.75 years (range 3 years to 45 years old). The average time that the patients had carried the diagnosis of PNES was 92.31 months (range 5 months to 360 months). None of the 16 patients were working or enrolled in an educational program at the time they started treatment.
mpare seizure frequenTwelve of the 16 patients had suffered single or multiple assaults of a sexual nature. The ages when sexual traumas occurred ranged from 4 to 25 years of age. Of the non-sexual traumas: one involved witnessing the attempted murder of a parent, another suffered workplace bullying, another patient had experienced a life-threatening accident, and a fourth had suffered neglect and verbal threats by her caregivers. The ages when non-sexual traumas were experienced ranged from 7 to 45 years of age. Only 6 of the patients had been in psychotherapy before this course of treatment and 7 were being followed by a psychiatrist.
Of the 18 enrolled subjects, 16 (88.8%) completed the course of treatment. Nine (56.3%) of the 16 patients experienced at least one seizure in the office during a therapy session. Thirteen of the 16 therapy completers (81.25%) reported no seizures by their final PE session and the other three reported a decline in seizure frequency. Seizure frequency after administering the treatment was significantly lower than before administering the treatment (Z = −3.413, p = 0.001). Nine of the 14 patients for whom we have follow-up data returned to work or continued with their education upon completing treatment and two were already retired at the outset of treatment (Table 3) . A comparison of seizure frequency on last day of treatment to seizure frequency at follow-up after treatment ended revealed that there was no significant difference (Z = − 1.069 p = 0.285). In addition, the median seizure frequency at follow-up was lower than the median baseline seizure frequency (Z = − 2.202, p-value = 0.028). This shows that reduced seizure frequencies on the last day of treatment were maintained over time (Table 3) .
Mean depression scores showed significant improvement from baseline to final session. The sample means for BDI II on the final session (13.44 ± 7.94) were lower than those for BDI at baseline (27.00, ±8.5) (t (15) = −4.420, p b 0.0001).
Mean PTSD scores showed significant improvement from baseline to final session. The sample means for the PDS on the final session (15.25, ±5.98) were lower than those for PDS at baseline (32.44, ± 10.28) (t (15) = −5.281, p b 0.0001). mpare seizure frequenPatient's age, level of education, duration of PNES, and the age when the index trauma occurred did not correlate with treatment effect (seizure frequency, BDI II and PDS) ( Table 4) . We were unable to test the variability of treatment effect between the genders because there were only 3 men in the sample. Number of psychopharmacological drugs being taken did not affect treatment results.
No relationships in treatment effect were found between seizure frequency at the end of treatment and seizure frequency measured at varied follow-up times (p-value = 0.285 N 0.05). In contrast, the median baseline seizure frequency was higher than the median seizure frequency measured at varied follow-up times (p-value = 0.028 b 0.05). Examination of non-parametric association measures indicated that follow-up seizure frequency change was unrelated to No f/u = no follow-up. 
Discussion
A central question when studying PNES is whether PNES is a freestanding diagnostic entity or whether those with this condition are part of a heterogeneous group with identifiable psychiatric comorbidities that also has seizures/attacks. How this question is answered can have frank implications for the available treatment choices that can be offered to patients diagnosed with PNES. Brown and Reuber [22] make a compelling argument in favor of the position that views PNES as a heterogeneous group: "the label PNES is a neurological diagnosis of convenience, in most cases meant to denote that a patient's seizures are not related to epileptic discharges in the brain but are instead considered to have a "psychological" cause. The patients to whom this diagnostic label is given make up a highly heterogeneous group in terms of background, personality profiles, comorbidities, response to treatment and outcomes." After reviewing 140 empirical studies on PNES, they conclude that no single conceptualization appears to explain the disorder in all patients and instead they propose a "scaffold model" in which a multitude of factors have the potential to predispose, precipitate, and/or perpetuate PNES.
Of the multiple factors that play a role in the construction and maintenance of those scaffolds, psychological trauma has been recognized as having a very important (though not exclusive) role. Reports that identify the much higher frequencies of trauma in the PNES population date back for decades [23] . Myers et al. [24] conducted a detailed examination of the trauma histories in 61 patients diagnosed with PNES and found that 45 (73.8%) endorsed a history of trauma; of those, 39.3% reported sexual abuse, 40.98% had suffered physical abuse, 34.4% had suffered loss/death, 24.6% reported psychological abuse, 19.7% reported medical trauma, and 19.7% reported witnessing abuse. Of those who were traumatized, over 30% reported suffering a single type of traumatic event and another 30% reported experiencing 2 types of trauma, while over 25% reported experiencing three or more types of trauma. Slightly N25% of these patients were found to qualify for a "PTSD-likely" classification. Post-traumatic stress disorder is one of the more common psychiatric comorbidities found in patients with PNES [25] .
Patients who have a history of psychological trauma and PNES present with identifiable differences as compared to healthy controls, patients with epilepsy or patients who have PNES without a history of trauma. Bakvis et al. [26, 27] reported significant differences in endocrine stress markers between patients with PNES who had experienced sexual abuse as compared to healthy controls and to patients with PNES who did not report sexual abuse. Significant differences in cognitive functioning have also been found in patients with trauma and PNES as compared to healthy controls [28] and between patients dually diagnosed with PNES and PTSD as compared to those with PNES without PTSD on subjective and objective neuropsychological measures of memory [24] . Furthermore, patients PNES who also fulfilled criteria for PTSD were found to differ significantly from others who have PNES without PTSD on degrees of psychopathology (more use of antipsychotic medication, a higher incidence of depression/bipolar disorders, and a higher incidence of suicide attempts) as well as on clinical scales of a personality inventory [24] .
The DSM-5 defines a dissociative subtype of posttraumatic stress disorder (PTSD) recognizing patients who exhibit additional depersonalization and derealization symptoms [29, 30] . It is proposed that when a threat cannot be dealt with through flight-or-fight it may instead only leave activation of immobility and dissociative responses as options [31, 32] which might be occurring when a psychogenic non-epileptic seizure occurs. With regards to PNES, Baslet [33] has suggested that "although clinical manifestations in conversion and dissociative disorders might involve different functional systems (i.e., sensory function, motor function in conversion versus memory, and identity in dissociation), there is a similar underlying psychopathological mechanism that involves a disruption in integrative capacity in conversion and dissociative disorders." Once this pathway of disrupted perceptual and bodily experiences has been paved, subsequent distressing events of different magnitudes can trigger similar dissociative episodes (i.e. PNES). Baslet [34] further submitted that PNES may represent the activation of hard-wired, behavioral tendencies that are similar to defensive responses such as "freezing." This ongoing disruption of integrated cognitive processes could just as well play a key role in the development and maintenance of PTSD but also of PNES. Following this line of reasoning, a logical treatment approach is one that primarily targets the PTSD diagnosis and associated dissociative symptoms.
Effective empirically validated treatments for PTSD have been in use for several decades. One such treatment modality is PE therapy. At our program at the Northeast Regional Epilepsy Group, we applied PE therapy to 16 patients who had fulfilled criteria for PTSD and who had PNES. Our case series revealed that treatment with PE therapy (with certain modifications for PNES) was effective in reducing seizure frequency and additionally it also improved the PTSD and mood symptoms patients had presented with at the outset of treatment. Our sample's mean baseline and termination scores are similar to other studies of patients diagnosed with PTSD that have utilized the PDS to assess treatment outcome [35] . Although for 4 of the 16 patients, their final session PDS scores could still be considered elevated, it was not deemed necessary to extend treatment any further since the primary motive for enrolling in this treatment (seizures) had been resolved for the last few sessions before termination and patients and therapists were in agreement regarding termination dates. The effectiveness of the psychotherapy on seizure frequency was evident regardless of the time that the patient had carried the diagnosis of PNES or the time that elapsed since the index trauma took place, and the gains made in seizure reduction by the final session were maintained over time regardless of the length of time that elapsed between the final session and follow-up. It is important to note that the effect of the treatment was independent of the number of psychiatric medications patients were being prescribed (12 of 16 in our sample were prescribed one or more psychopharmacological agents). It is common for the patients with PNES to present with significant psychiatric comorbidities requiring the prescription of medications; our sample was not atypical in this regard. Furthermore, 9 of 14 patients for whom there are follow-up data were well enough after completing the treatment to be productive either through work or continuing with their education. Maintaining gains made regarding seizure frequency at follow-up is a very important finding because it supports that this treatment modality might have the potential to result in long-term sustained effects and not just immediate effects during the therapeutic relationship. A return to productive life is also a key measure of improvement in these patients, who so often end up unable to participate in society. We are aware of only one other study showing similarly significant extended follow-up results. LaFrance et al. presented a poster [36] in which CBT-ip had been implemented; the significant seizure reduction that was achieved at the end of treatment was maintained over one year (with the exception of patients diagnosed with a personality disorder) and patients also exhibited a reduction in disability status.
While trauma, dissociation, and PTSD clearly do not explain the development of PNES in all patients, our findings suggest that applying a disorder-specific treatment (PE therapy for PTSD) can be an effective way of treating PNES in patients who have been traumatized and carry a diagnosis of PTSD. In other words, administering PE therapy as described in this report can treat not only PTSD, a disorder that produces impairments in daily functioning and intrusive, arousal, and avoidance symptoms as well as difficulties in mood and cognitions, but may also produce an improvement in PNES. Identifying specific subgroups within the overarching PNES classification can help clinicians choose treatments that are appropriate to the unique characteristics and psychiatric comorbidities presented by the patient.
The primary limitations of this study are that the sample is small and not randomized and controlled. Replication would clearly be necessary to assess whether findings can be reproduced. A randomized controlled study to determine whether PE therapy for PNES is as effective as other psychotherapeutic (e.g. cognitive behavioral therapy that does not specifically target PTSD) and psychopharmacological treatments or treatment as usual is clearly necessary. Established follow-up dates were not implemented and other measures of psychiatric symptomatology to assess if all gains made during treatment (and not just seizure frequency) were maintained, were not administered at follow-up because these patient contacts were made informally through drop-in support groups or emails sent by patients. Future studies should structure a follow-up procedure with established time frames to assess seizure frequency and all necessary psychological measures should be administered at that time as well. Future outcome research on available treatments might also examine other empirically validated PTSD-specific treatments such as eye movement desensitization reprogramming (EMDR) or cognitive processing therapy (CPT).
An obstacle that might be encountered with future use of PE therapy for patients diagnosed with PNES is that this treatment is designed to treat PTSD-only. A diagnosis of PTSD would require a psychiatric consult and/or formal neuropsychological assessment to ensure a PTSD diagnosis. Unfortunately, these mental health resources might not be available in all epilepsy centers where the diagnosis of PNES is made. Therefore, a second step would be necessary requiring the patient to be referred to a mental health professional who would then determine whether PTSD is present.
However, where adequate resources are available (e.g. psychiatrist, psychologist, or other mental health professional are on staff in the epilepsy program that makes the diagnosis of PNES), there are a set of reasons why this treatment might prove to be a useful resource to epilepsy specialists seeking to give the patient a referral once the diagnosis of PNES is made. Prolonged exposure therapy is a wellestablished treatment modality for PTSD that was selected by the U.S. Department of Health and Human Services Substance Abuse and Mental Health Services Administration (SAMHSA) and the Center for Substance Abuse Prevention as a Model Program for national dissemination. Prolonged exposure therapy is now one of a few treatment modalities that has been adopted by the Veterans' Administration (VA) to treat veterans diagnosed with PTSD [37] . Certified PE therapists and certified PE supervisors can be found on-line through the Center for the Treatment and Study of Anxiety of the University of Pennsylvania. Those particular listings would not include the VA-based therapists who have been certified in PE. Exposure therapy is also available in Europe and Australia. Among the many challenges that patients with PNES face is that few psychotherapists are familiar with the condition and many feel unprepared to treat it; as a result, patients are often turned away and not provided with treatment. The modifications to PE therapy for working with PNES are easily enough added to the manualized treatment as described in the Methods section above and, therefore, for certified PE therapists to adopt these should be feasible, opening up an important supply of clinicians to this patient group. The large number of psychotherapists who are already trained and certified in PE therapy and who are located throughout the US could facilitate local access to appropriate mental health care for these patients.
In sum, PE therapy may prove to be a useful addition to the treatment outcome research for PNES that has been conducted so far. Patients who are very ill with dual diagnoses of PNES and PTSD may be helped with both their post-traumatic symptoms and PNES through this treatment modality, which would be a welcome therapeutic option for this patient group.
